Respiratory and immunological responses of guinea pigs to enzyme-containing detergents: a comparison of intratracheal and inhalation modes of exposure.
Guinea pigs were exposed once a week for 10 weeks by intratracheal exposure to solutions of 3, 1, 0.3, or 0.1 micrograms of the enzyme protein, Subtilisn Carlsberg (Alcalase), in 250 micrograms of a detergent base. Other groups of guinea pigs were exposed by inhalation (6 hr per day, 4 days a week) to 1 mg/m3 of the aerosolized detergent base containing either 3.5, 1.1, 0.3, or 0.1% Alcalase protein. Evaluations of gross respiratory responses immediately following each intratracheal exposure revealed a significant dose response in respiratory symptoms measurable after the fourth exposure and continuing throughout the study. In the inhalation experiment, during Weeks 4 through 10, animals were observed to have respiratory symptoms which were dependent upon both the dose of enzyme and on total exposure to the enzyme/detergent atmosphere. For both intratracheal and inhalation routes of exposure, the initial appearance of respiratory symptoms coincided with the first appearance of measurable serum allergic antibodies specific to Alcalase. The allergic antibody levels increased with time and dosage by both routes of exposure, and the antibody titers generated by the intratracheal administration of antigen were comparable to those generated by the inhalation route of exposure. These results indicate that the intratracheal technique is appropriate for the evaluation of the respiratory allergic response to a protein.